A highly efficient blue polymer light emitting diode based on [poly(9,9-di(2-(2-(2-methoxy-ethoxy)ethoxy)ethyl)fluorenyl-2,7-diyl)] (PFOEO3) by solvent vapor annealing the polymer emitting layer is fabricated in a bi-layer device with the Al cathode. High 
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1.Introduction
Conjugated polymer electroluminescence (EL) has been extensively studied for its applications in optoelectronic devices since the original report by Burroughes et al. [1] The solution based fabrication process for the polymer organic light emitting diode (OLED) has been recognized as a major advantage compared to the vacuum deposition process for small molecule OLED device. However, one major problem faced in the development of polymer light-emitting diodes is that of unbalanced carrier transport. One option is to use multi-layer devices with charge-injection or transporting layer. One limitation imposed by the solution process is layer mixing during the coating process for multilayered devices. One strategy is to render the layer insoluble by chemically crosslinking prior to the application of the next layer. However this approach not only drives up the cost but also in many cases is impractical. A widely used method is the use of a non-mixing solvent for each layer, such as aqueous suspension of poly (3,4- ethylenedioxythiophene):poly(sodium 4-styrenesulfonate) (PEDOT:PSS) for the hole injection layer and an organic based solution for light emitting layer. However, it is impossible to find a solvent system that does not affect the aqueous deposited layer and the organic solution deposited layer for additional solution based deposition. Therefore most of the practical polymer devices are bilayer device with a hole transport PEDOT:PSS layer and light emitting layer. Hence, there is currently no practical strategy to improve the electron injection for a given light emitting polymer system other than using a low work function cathode, such as alkaline earth metals.
Among the large class of semiconductive organic conjugated polymers, polyfluorene (PFO) and its based copolymers are the most promising for electroluminescent applications. [2] [3] [4] [5] Besides the excellent optical properties and suitable HOMO/LUMO energy levels, PFOs possess excellent charge-transport properties, with hole mobility (10 -4 cm 2 /Vs) more than an order of magnitude higher than that of the poly(pphenylenevinylene) (10 -5 cm 2 /Vs). [6] [7] [8] [9] However, they still suffer from low EL efficiency due to the imbalance of charge carriers. The electron mobility and injection is much more critical than those of holes. [10] Therefore improved electron injection is critical to improving the efficiency of the PFO based OLED device. [11] The arrangements of the side chain and conjugated backbone significantly affects the interfacial characteristics. [12] [13] [14] Here, the aim of this work is to modify the interface of the light emitting polymer film and cathode to significantly improve the performance of an OLED device by solvent annealing technique. This technology is not only conformable to solution based process but also adaptable to roll-to-roll production method. We suggest that the solvent vapor approach is a general and cost-effective method of improving the colour purity and efficiency from polyfluorene-based light emitting devices. The reorientation of polymer chains improves the electron injection at the polymer cathode interface but also roles as holes trap to balance the charge injection. The resulting device has an enhanced efficiency of 2.3 cd/A at 6 V from 0.9 cd/A for the pristine device. Such performance is already among the highest ever report of polyfluorene homopolymers with the single layer with Al cathode.
Experimental
The light emitting homopolymer poly(9,9-di(2-(2-(2-methoxy- We have estimated the reduced energy barrier for electron injection at the cathode by the Richardson-Schottky (RS) model based on the experimental data. In the reported devices, the electron injection barrier between PFOEO 3 and Al (~1.5 eV) is much higher than that at the anode for holes (~0.6 eV). Therefore the initial charge inject in region 1 of 
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